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METAL-MINE ACCIDENTS DURING THE CALENDAR 
YEAR 1913. 


Compiled by Abert H. Fay. 


INTRODUCTION. 


The death rate in the metal mines of the United States in 1913 
shows a gratifying decrease from the record of 1912, the total number 
killed, as reported by the various operators, being 683, as compared 
with 661 in 1912 and 695 in the preceding year. The number of men 
employed during 1913 was 193,088, as compared with 169,199 in 1912, 
The fatality rate was therefore 3.54 per 1,000 men employed, as 
against 3.91 per 1,000 for 1912 and 4.19 for 1911. 

Fatality figures for 1911, 1912, and 1913 for all mines and quarries 
in the United States follow: 


Number of men employed and number killed in and about all mines and quarries in the 
United States during 1911, 1912, and 1913. 


Number killed. 


A i Number y 
Kind of mines. employed. per hee 
Total. em: 
ployed. 

MAE MARC. wap das eres sepiawesedavadewss css oesuls cube sis code uanee wes sad 193, 088 683 3.54 
Coal Mines. aeccyyes <b ge ches seater ndcehdue tabhsunsuslgensaoeksltereaeess 747, 044 | 2,785 3.73 
QUAITICS Ne sccareaewatete 106, 278 183 1.72 
Total for 1913....... 1,047,010 | 3,651 3.49 
Total for 1912) 35 sce 22e se 1,004, 966 3, 234 3. 22 
Total for 1911............6. Sidbe se Sear ahacandsie hd teas mis. wbvalbiegsiclatey aiid ae’ 1,605, 281 3,602 3.58 


DECREASE OF FATALITY RATE IN 1913. 


Although the total number of persons killed in the metal mines 
during 1913 was slightly more than in 1912, yet there were about 
24,000 more men employed, so that the fatality rate is reduced to 
3.54 per-1,000 employed during 1913, as compared with 3.91 for 1912. 
A number of the States show a slight increase, but a majority of the 
principal mining States show marked decreases. 
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The important mining States showing a continuous reduction of 
fatality rates during 1911, 1912, and 1913 are Idaho, Michigan, Mon- 
tana, Nevada, New Jersey, South Dakota, and Utah, which in 1913 
represented 38 per cent of the mining industry. Of the States show- 
ing a decreased fatality rate during 1913 as compared with 1912 only, 
may be mentioned Alabama, Colorado, New York, Oklahoma, Ten- 
nessee, Wisconsin, and Wyoming. 

This gradual reduction is to be accounted for largely by the intro- 
duction of safety appliances, better supervision and a stricter enforce- 
ment of rules and regulations, and a closer observance of the State 
laws. Practically all of the larger companies, and many of the smaller 
ones, have done much in safeguarding their employees, and have helpe 1 
to spread the “‘safety first” movement. By first-aid treatment many 
slight injuries were properly dressed, so that pain was relieved and a 
cure effected in a short time, with the added result that many minor 
injuries were kept from becoming serious or fatal. 


Number of men killed in and about the metal mines in the United States during 1911, 
1912, and 1913. 


Number killed. 


State. 

1911 1912 1913 
Ala aM 342s oc'sins odes wees Bases shs odes s Saeed cwawtocesbeanesesisetaszacaacoesses 10 33 22 
AIDSKA 15155 2.54 be caREG RSS a The sale OS Hada Gagne MER sais wield aS Neha dSTe es ab ESS hs oe (a) b21 25 
WEIZON Asp ap Secoeacssoncteesc spencers des! ae Vetastewes Cooes obese ies sebeeesaeed 70 67 85 
ALK BIISAS = sisar5 S05 so seeicwese cc ce esses ieee teabecensageeatscesslahecgs eencuistoaaeidet 2 1 0 
awloaw tetas bans sahsadae amr auk $5 cee Places sie eases 38 40 52 
PPC eT TO CCN SEER eT eee 43 45 4 
RE OO NT ET PO ee TIE RE EER Ee 9 6 14 
ePRIRORR KROL eg NEw as Soa Mew ewes aes Sines kaa ase Sa ae 2 0 1 
saeese 2B 29 24 
ELIS Jae aee Weeee elas ee 1 1 1 
1 0 0 
wages 1 0 0 
Sas 2 2 4 
Kentucky. We 3 1 0 
Michigan). ..o.:5..0502 Paha Tag ip ba wes ap Saha sGi Ios AGA DE EPOLERO ER OR SESE 134 96 82 
MUNN ESO 3s SS ae hookah HOSS aed bee ke REN Ta oes eee aR eee hy eae erate des 76 50 63 
MASSON cae oe Fs Ba mede ons pee Sesekaneta Seer eels tokeews MMse DOES oeiedsesee 38 36 34 
MONtANB occ ces cue ese caesccaPredacs coddp cease neds Joe sau ass cay cfesgsceavadaaens 62 50 64 
NGM AN 666 cing vols alaipiniaie'cesigte claiclel>saieratalnalg y o.cidlg alc hota aMeiale watelasaraly ahetalate Cvtblgle: grolciats & 50 34 25 
Wow hlainpsh ines, 853552 25 Sree sh necta ci Ss. Facasee sa Rien ee NOPE TI Tote ea maseesey 0 1 0 
New ersOVcss sn 4555.55 6 abs ncs acme toes pap teoe pee Despair sha Levagerats pega Kesey 23 13 8 
New Menict,:.ic7 orotic S228 reat p26 al ae nce asse snark sscusies taakncateGaa dete’ de i 13 23 
NEwEWOM ye ess sccatatsacdats ees ehamess Seer ees pine tse cat ene reae banned kOe ees 10 17 14 
Norelt! Caroling 5.35 6...c0 ss secon tieeie se Sages cutie’ sled oh Senn hiay Fs oS ne Succi seews 4 1 4 
Ohio.... 0 1 0 
Oklahom 0 2 1 
Oregon 2 1 3 
Penrsy 1 2 0 
South Dakota. ét3, 8 6 8 
FDONNESSRES Ets x59 32.5.955 20205953 95.0. 0s eras pee eeck Sea tasnAs aces ee Sttssks 10 12 10 
DGXORS sxipelhe xk oc-dk oe coe ck pe cs eieaitep Saws deceqesh ated tsAeemeg Me oaks seated a's 0 0 b 
ESAS oc yige creel wa haloes ae dcapercinss sands Ge ic stecwea sepa aascacdenes cote Spasedsas 49 41 35 
WETMOUE cast eeecbicemn ee ee Faw onc d's aint g.co nalentoaly eae ates c's dastebe'elaterevenvcss 0 2 1 
Mireinla ces encase ee scddckc nt acces nc ease nceccnteeadmab acceso ee Oras teens nad 6 4 12 
WASH DUO Cac esac cK eee Sek ce Saaes one baw a acme SEP Rete Teee leek Tee eee Ra een eras 3 4 4 
Wr ISOONSINS. 53t.4y5.cat5 5430bs teas do Sgnse sacadsadaagits ocneadiats ssa anal Mreacges | 3 22 ll 
AV VOM ins S. 2255taszscohecearsiss sate se ace me assouen secant se seaseeeeear eee ss tas | 0 | 4 1 
Motel 2. ceca sisee ss seb csc eseege camestaesedas oesei sss estepeiseede tosses 695 661 683 


@ No report, ® Placer mines not included. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 
SCOPE OF STATISTICS. 


The following tables giving the accidents in the metal mines in 
the United States for the calendar year 1913 have been compiled by 
the Bureau of Mines from reports received directly from the opera- 
tors, except in the case of Alaska, Colorado, and New York. In 
the compilation of these figures the size of the mines was not consid- 
ered, and the figures cover reports from prospectors, development 
companies, and producing mines. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines, there is no Federal law compelling operators 
to render such reports. However, the majority of the operators 
promptly and cheerfully replied to the bureau’s requests for infor- 
mation. The tabulated statistics represent 6,387 operators who 
actually worked their mines during the year, this number comparing 
with 5,967 who reported for 1912 and 5,232 for 1911. As far as can 
be ascertained, all of the large companies made out detailed reports, 
so that, measured on the basis of production, the statistics represent 
the industry. The small number of operators who did not reply 
represent less than 10 per cent of the names on the mailing list, and 
on the basis of ore produced represent a much smaller percentage of 
the industry. 

Many of the answers received indicate that one reason why some 
operators did not reply was that their mines or prospects were 
small, and that as no accidents occurred a reply was not deemed 
necessary. It is hoped that all operators, whether large or small, 
will consider their property worthy of a report for the year 1914, 
whether an accident occurs or not. The true accident ratio can be 
obtained only when complete reports are rendered that give the 
number of men employed, as well as the number of days worked. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—All of the copper mines and prospects that were 

reported in operation in the various copper-producing States are 
included in this group. The list represents 694 operators. 
_ Gold and miscellaneous metal mines.—Under this heading are the 
gold mines, both lode and placer, silver mines, lead-silver mines, 
gold-silver mines, the lead and zine mines other than those in the 
Mississippi Valley, and mines working ores of quicksilver, manganese, 
tungsten, vanadium, chromium, ete. Pyrite mines are included in 
this class, as the cinder is used in some of the metallurgical works for 
its iron and copper content. Bauxite mines, because bauxite is the 
principal source of metallie aluminum, are classed under this division. 
This group represents 4,749 operators, who reported their mines as 
active part or all of the year. 


Google 


6 METAL-MINE ACCIDENTS IN THE UNITED STATES, 


Tron mines.—All of the important iron mines, representing 206 
operators, are given in the tables showing statistics relating to iron 
mining. 

Lead and zine mines ( Mississippi Valley).—The lead and zinc mines, 
represented by reports of 409 operators of that region, are grouped 
together as representing an industry in which general conditions are 
similar. 

Miscellaneous mineral mines.—The miscellaneous mineral mines, 
representing 329 operators, include those for asbestos, asphaltum, 
barite, feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate 
rock, quartz, tale, salt, and soapstone. Coal mines are not included 
in this classification. 
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PUBLICATION OF ACCIDENT STATISTICS. 


In publishing the statistics presented in this report, the Federal 
Bureau of Mines has no intent of encroaching on the field covered 
by the annual or biennial reports of State mine inspectors or mining 
departments. The bureau hopes, however, that the distribution of 
the data contained herein will help to establish a uniform basis for 
recording and reporting mine accidents, the number of men employed, 
and the number of days’ work performed. When all mine-accident 
statistics are thus placed on the same basis, the making of compari- 
sons and the drawing of conclusions -will be rendered much easier. 

The plan that is proposed as most likely to the procuring of satis- 
factory statistics is that of cooperation between the Bureau of Mines 
and the inspectors or other appropriate representatives of the States. 
This cooperation will insure such uniformity in method and results 
as will make the data for each State comparable with the data of 
any other State, and the data for the mining industries of the United 
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States comparable with those of the mining industries in other 
countries. Also, this plan has the merits of avoiding duplication of 
labor and expense and of insuring satisfactory results at minimum 
cost to both the Federal Government and the several States. 

As bearing on the difficulties that attend the compilation of com- 
parable figures, attention is called to the fact that a number of States 
have no inspectors for metal mines and there is a lack of uniformity 
in the reports issued by the various States that have inspectors. 
The fiscal years of the States are not uniform, some ending in June, 
others in September or October, and still others conforming to the 
calendar year. 

In those States having an inspection service the fatality figures 
given herein were submitted to the various inspectors for verifica- 
tion, and from nearly all the bureau has received hearty cooperation. 
Only a few of the States collect statistics covering serious injuries 
and still fewer give any attention to slight injuries, so that on these 
points it is impossible to check closely. Although the total number 
of deaths reported in the various States agrees closely with the 
inspectors’ reports, there is some variation as to the classification. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors, and from any person interested in mining, as to the form 
in which the statistical data can be presented most effectively and as 
to the method of making their publication most useful to the mining 
industry. 

COPPER MINES. 

The figures given in Tables 2, 4, and 6 are compiled from reports 
of 694 operators of copper mines employing 56,139 men, of whom 
39,917 were employed underground and 16,222 on the surface. Of 
the 694 replies, 395 were from prospects and small mines in which 
less than 1,000 days’ labor was performed. The other 299 were from 
operators of mines where 1,000 or more days’ labor was performed. 

The total number of deaths and injuries due to accidents, and the 
rates per 1,000 employed, as reported (Table 1) are as follows: 
Deaths, 236, or 4.20 per 1,000 men employed; serious injuries, 2,195, 
or 39.10 per 1,000; slight injuries, 11,168, or 198.93 per 1,000. Of 
the total number of fatalities, 203 occurred underground, making 
the rate per 1,000 men employed 5.09. The number of surface 
fatalities was 33, or 2.03 per 1,000. 


GOLD AND MISCELLANEOUS METAL MINES. 


The accidents in and about the gold and miscellaneous metal mines 
are compiled in Tables 2, 4, and 7 from the reports of 4,749 operators, 
employing 61,313 men, of whom 46,143 were underground and 15,170 
surface men. The number of deaths and injuries due to accidents 
and the rates per 1,000 employed (Table 1) are as follows: Deaths, 

6437 1°—14——2 
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210, or 3.43 per 1,000 men employed; serious injuries, 632, or 10.31 per 
1,000; slight injuries, 3,223, or 52.57 per 1,000. Of the total number 
of fatalities, 180 occurred underground, or 3.90 per 1,000, and 30 
on the surface, or 1.98 per 1,000. 

The rates of serious and slight injuries are low when compared 
with the corresponding rates at iron and copper mines. The differ- 
ence may be explained in part by the fact that in this group are many 
prospects and small mines that keep no records, and that many of 
the mines are in States where there is no inspection and the operators 
are not required to keep accident records. At such mines minor 
accidents are forgotten, but fatal accidents which impress themselves 
on the memory are reported. The majority of the larger companies 
operating gold, silver, and lead-silver mines of the West have, for their 
own protection, hospital service and medical aid for their employees 
and are keeping excellent records. 


IRON MINES. 


The figures given in Tables, 2, 4, and 8 are compiled from the 
reports of 206 iron-mine operators, who employed 51,133 men, of 
whom 29,384 were employed underground and 21,749 on the surface, 
including those engaged in steam-shovel work. The number of deaths 
and injuries resulting from accidents in these mines (Table 1) is as 
follows: Deaths, 165, or 3.23 per 1,000 men employed; serious injuries, 
2,820, or 55.15 per 1,000; and slight injuries, 10,653, or 208.34 per 
1,000. Of the total number of fatalities, 122 occurred underground, 
or 4.15 per 1,000 employed, and 43 employees were killed while 
engaged in surface work, making this rate 1.98 per 1,000. 


LEAD AND ZINC MINES. 


The lead and zine mines for which data are compiled include mines 
in the Mississippi Valley only. The lead and zine mines of other 
States are grouped with miscellaneous metal mines on account of the 
difficulty of making a distinct classification, as in many places, for 
instance, in the lead-silver mines in the Coeur d’Alene district of 
Idaho, lead and zine occur as associated metals in silver ores. The 
Mississippi Valley lead and zinc mines form a class by themselves 
and are easily segregated. 

The figures given in Tables 2, 4, and 9 are compiled from the reports 
of 409 operators, employing 12,697 men, of whom 9,261 were employed 
underground and 3,436 on the surface. Of the 409 operators report- 
ing, 93 operated small mines and prospects at each of which less than 
1,000 days’ labor was performed. 

The total number of deaths and injuries due to accidents as reported 
(Table 1) is as follows: Deaths, 42, or 3.31 per 1,000 men employed; 
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serious injuries, 91, or 7.17 per 1,000; and slight injuries, 1,345, or 
105.93 per 1,000. Of the total number of fatalities, 32 occurred 
underground, making the rate 3.46 per 1,000 men employed below 
the surface. The surface fatalities were 10, or 2.91 per 1,000 em- 
ployed. : 

MISCELLANEOUS MINERAL MINES. 


The reports of 329 operators of miscellaneous mineral mines are 
compiled in Tables 2, 4, and 10. These mines employed 11,806 men, 
of whom 2,997 were employed underground and 8,809 on the surface. 
The total number of deaths and injuries due to accidents reported 
(Table 1) is as follows: Deaths, 30, or 2.54 per 1,000 men employed; 
serious injuries, 152, or 12.87 per 1,000; and slight injuries, 692, or 
58.61 per 1,000. When compared with the rates for the copper and 
iron mines these ratios seem exceedingly low. Judging from the re- 
ports received, this difference is largely explainable by the mines 
being small and not keeping complete records. The majority of 
these mines are in States where there are neither State inspection 
nor compensation laws, and operators are not obliged to keep accident 
records or make reports of accidents. Furthermore, about 75 per 
cent of the men are employed on the surface, the danger being thus 
reduced to the basis of quarry operations. The figures for 1913 show 
a higher injury ratio than previous years, indicating that more com- 
plete records are being kept. 


ACCIDENT STATISTICS BY STATES. 


A compilation of the accident statistics, by States, is given in 
Tables 3, 5, 11, 12, and 13, representing 6,387 operators employing 
193,088 men, of whom 127,702 were employed underground and 
65,386 on’ the surface. The total number of fatalities and serious 
and slight injuries due to accidents is as follows: Deaths, 683, or 
3.54 per 1,000 men employed; scrious injuries, 5,890, or 30.50 per 
1,000; and slight injuries, 27,081, or 140.55 per 1,000. Of the total 
number of fatalities, 548 occurred undergroun |, or at the rate of 4.29 
per 1,000, and 135 were killed on the surface, or 2.06 per 1,000 
employed. 

The great irregularity of the ratio between serious and slight 
injuries in different States is apparent. The reason for this difference 
is discussed under the heading ‘‘Serious and Slight Injuries,’ where 
extracts from the laws relating thereto are given. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


In Table 15 is given the percentage of deaths and injuries due to 
any one cause in each group of mines and for all of the mines com- 
bined. It will be noted, for instance, that 38.10 per cent of the 
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deaths in Jead and zine mines, 16.48 per cent of the serious injuries, 
and 14.20 per cent of the slight injuries were due to falls of rock or 
ore from roof or wall. A similar comparison may be made for any 
group of mines for any one of the 41 causes enumerated. This table 
also shows that approximately two-thirds of the total deaths and in- 
juries that occurred in and about metal mines were caused as follows: 

Of the fatalities, 36.16 per cent were due to falls of ore or rock from 
roof, wall, or bank; 13.04 per cent to explosives; 12.31 per cent to 
falling down stope, shaft, winze, or bank; and 11.42 per cent to 
haulage systems. 

Of the serious injuries, 24.12 per cent were due to falls of roof, wall, 
or bank; 17.22 per cent to car and haulage systems; 9.43 per cent 
to machinery; and 12.69 per cent to timber and hand tools. 

Of the slight injuries, 22.65 per cent were due to falls of roof, wall, 
or bank; 13.27 per cent to car and haulage systems; 8.83 per cent to 
machinery; and 15.78 per cent to timber and hand tools. 

Fatalities due to falls of roof or wall are slightly more than in 
previous years. No fatalities were reported as due to mine fires in 
1913, whereas in 1911 there were 37 such fatalities. Those due to 
falling down shaft were 26, as compared with 40 in 1912 and 57 in 
1911. No reduction has been made in the fatalities due to explosives. 


FATALITIES AT PLACER MINES. 


The accompanying tables contain the combined reports of 745 
operators of placer mines, including dredges, hydraulic mines, and 
underground gravel mines. It will be noted from the tables that 
6,680 men were employed at these mines, and that 15 men were killed, 
representing a fatality rate of 2.25 per 1,000 men employed as com- 
pared with 2.43 for 1912. The average length of time these mines 
were operated was 199 days. The placer mines of Alaska operated 
approximately 180 days, and all other placers 220 days. The aver- 
age length of time all metal mines (except placers) were operated 
was 288 days. Although the fatality rate for placer mines is some- 
what lower than that for the other metal mines, yet the length of 
time the employees were exposed to the mining risk was less. If 
the number of employees be reduced to the 300-day basis, it becomes 
equivalent to 4,430 men, with a fatality rate of-3.36, as compared 
with 3.73 for all other mines, not including placer or coal mines. 
The figures for 1912 did not include Alaska placers. For the first 
time these are included in the bureau’s report. The serious and 
slight injuries occurring at Alaska placer mines were not included 
in the Territorial mine inspector’s report, hence these details are 
lacking in this report. 
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Accidents in placer mines of the United States during the calendar years 1912 and 1913, 


1912 1913 
: 7 Num- | Num- Num- | Num- 
Cause of accident. Num- | berse-| ber | Num- | ber se- | ber 
ber | riously | slightly! ber | riously | slightly 
killed. in- in- killed.a} — in- In- 
jured. | jured. jured. | jured. 
Dredzing. 

Machitieryscs cic. scbcsceds sex eetinestacsaes eed etpeses 2 ll 6 3 14 21 
Electricity : 0 0 0 2 6 1 
Boiler explosions or bursti ing steam pipes. . 0 0 1 0 0 0 
PallsiOf Persons: 25 so25255Sc6Sac sess kanes 0 1 7 0 5 13 
T 0 5 22 0 6 19 
Basses 2 3 15 2 22 33 

Total number killed or injured by dredging ac- 
CIMGNISs 5255 Secs Scans wea eae iescaniassaawee wie 4 20 51 7 47 87 

Hydraulicking j aoa = 

Cave of Hanks... 5402s cac scsi Vos she devel evenee? 2 0 3 0 1 4 
Explosives...........-...-+- < 1 0 0 0 0 1 
Hydraulic giants 1 1 1 0 0 0 
Falls of persons. 0 1 4 0 2 1 
Rock while handling. . 0 0 7 0 3 4 
DOSS asxclens.ssesScassees 0 0 4 ¢ 0 1 
Machinery, derricks, ete..... F 0 1 0 1 2 0 
Other Causes» 5 c.g. aes ceceawssg esa caste Csaxierecdaasens 0 0 4 0 0 1 

Total number killed or injured by hydraulicking 
BCCI ONS: 5c. ae acesaeee Pes. Guseseseses eee yelt 3 23 1 8 12 

Underground. : = x . 
Fallofroof or gravel... 42s .sc.sessc tek ceases seaeacuey 0 0 5 5 5 4 
Timber or hand tools... .... 0 1] 3 1 0 3 
Explosivess.<is sccccncsaaacs 0 0 1 0 0 0 
Falls of persons. ......---.-- 0 6 0 1 1 0 
Haulage 0 0 1 0 0 0 
Drilling. . 0 0 1 0 0 1 
Hoisting 0 0 1 0 1 0 
Steam (when steam points are used) $2 0 0 0 0 0 0 
ODE CRUSESS ics escdinelecsadeescce deve saeaoeed sociale ety 0 0 0 | 0 2 0 
Total number killed or injured by underground | 

BOCILEN IS. scsi sindioy sees aconcscms ressapens Fee 0 0 12 7 9 8 
Grand totaliscos f52caw lends nce aeassasazgee seas 8 23] 86 15| 64] ~—-:107 


aTneludes fatalities in Alaska placers. The fatalities for 1912 and the serious and slight injuries for 1912 
and 1913 are not included in ‘this report. 
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@ Reported by Sumner 8. Smith, United States mine inspector, Juneau, Alaska. 
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Number of men employed, number killed, and days worked in placer mines of the United States during the calendar year 1913. 
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METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for metal mines, coal mines, and quarries of the 
United States during 1912 and 1913 are shown in the tables that 
tollow. The majority of the coal-mining States have systematic 
coal-mine inspection, which tends to reduce the accidents; whereas 
many of the metal-mining States have no inspection service. 

On account of the great disasters that occur in coal mines and the 
prominence given to them by the newspapers, coal mining is usually 
considered much more hazardous than metal mining, but the figures 
in the tables below show that in 1911 the fatality rate in metal 
mines was about 10 per cent higher and in 1912 was 20 per cent 
higher than in the coal mines. In 1913 the rate was about 5 per 
cent less for metal mines than for coal mines. 

As the figures show, metal mines usually do not claim their death 
toll in disasters that involve many men, most of the men who die from 
accidents being killed one at atime. Altogether, there were reported 
in the metal mines in 1913, 31 accidents in which 2 or more men were 
killed at one time, making the total thus killed 79, or 11.6 per cent 
of all the fatalities as compared with 12.3 per cent in 1912 and 19.5 
in 1911. 

Although the fatality rate in metal mines during 1913 was 3.54 per 
1,000 men employed, and in coal mines 3.73, yet the comparison is 
not absolutely fair, for the reason that the metal miners worked 285 
days as compared with 238 days for the coal miners. Thus the men 
in the metal mines were exposed to the mining risk 47 days longer 
than were the coal miners. If both be reduced to the 300-day basis, 
the metal-mine fatality rate becomes 3.72 per 1,000 300-day workers 
in comparison with 4.70 for the coal mines and 2.10 for quarries. 


Number of men employed and number of men killed in and about all mines and quarries 
in the United States during 1911, 1912, and 1913.4 


Metal mines. Coal mines. 
| Number killed. Number killed. 
Year. Witte; Se SR 
wae l Number ] 
Saad | Per 1,000} employed. Per 1,000 
BIOYeGs Total. | em- Total. em- 
| ployed. ployed. 
a Sac 
165, 979 695 4.19 728, 348 2,719 | - 3.73 
169, 199 661 3.91 722, 662 2, 360 | 3.27 
193, 088 683 3.54 747, 644 2,785 | 3. 73 
Average for 3 years.............--- 176, OSO 680 3. 86 732, $85 2,621 | 3.58 


2 This table continued on p. 14. 
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Number of men employed and number of men killed in and about all mines and quarries 
in the United States during 1911, 1911, and 1913—Continued, 


Quarries. Total, mines and quarries. 
7 ! 
Number killed. | Number killed. 
Year. Ninit | 
pbs Number 
loved Per 1,000} employed. Per 1,000 
| Prose. | Total. | em- Total. | em- 
| ployed. ployed. 
I = 
| 
110,954 | 188 1.69 1,005, 281 3, 602 3.58 
113, 105 213 1.88 1, 004, 966 3, 234 3. 22 
106, 278 183 1.72 | 1,047,010 3,651 3.49 
| 3.43 


Average for 3 years.........---..-- | 110,112 | 195 | 1,77 | 1,019, O86 | 3, 496 | 


Percentage of persons killed by different causes in and about metal mines, coal 
mines, and quarries tr the United States during 1911, 1912, and 1913. 


Cause of death. 


| | | 
Falls of | | ! 
over- | Ilaulage | | 
Kind of mine. | burden, and | M Gas and 
roof, Explo- (handling Falls of Elec- hin- dust Other Total 
quarry sives. Tock, | person, | tricity. | “eee explo- | causes. . 
| material, ore, or ie sions. 
| ore, or coal, | 
coal, | 
| 
1911; 
Metal mines. 32. 52 11. 23 7.63 15.39 2.45 100. 00 
Coal mines... 48.58 4.93 17.54 1.54 3. 46 10). 00 
Quarries..... 25.53 26. 60 20, 21 8.51 1.06 100. 00 
1912: 
Metal mines. 34. 82 14.21 9.99 13.91 3.78 100.00 
Coal mines... 4S. 77 5.64 19.11 1.19 3.60 1009.00 
Quarries. .... 23. 94 22. 07 22. 07 8.91 1.538 100. 00 
Metal mines. 36.16 13. 04 11. 42 12.31 3.80 100. 00 
Coal mines... 45.39 4.96 18. 63 1.80 3.16 100. 00 
Quarries... .. 20.77 24. 04 18. 04 9.29 2.73 | 100. 00 


METAL-MINE ACCIDENTS IN FOREIGN COUNTRIES. 


Table 20 has been compiled from official reports of representative 
foreign countries in which mining is an important industry. The 
table shows the number of men employed in and about metal mines, 
the number killed, and the rate of fatalities per 1,000 men employed. 
It will be noted that the fatality rates are lower than those of metal 
mines in the United States. One reason for the difference is that 
for many years rigid inspection has been enforced in most of the im- 
portant foreign mining countries. In the older nations, as Great 
Britain, Germany, and France, the majority of the miners have 
worked about mines from childhood, as did their fathers and grand- 
fathers before them. Another reason is that in these countries the 
majority of the miners speak a common language, and there is com- 
paratively little misunderstanding of orders given by mine officials. 
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In the United States it is not uncommon to find at a large mine 
men representing 10 or even 20 nationalities, a very large percentage 
of whem can not speak English nor understand another language 
than their own. An Italian and a Swede may work side by sida in 
a mine under a shift boss who gives his orders in English, a language 
not understood by either of thetwomen. In case an accident happens 
the survivor testifies through an interpreter before the coroner's jury 
that he thought the orders of the shift boss—not at all what they 
actually were—were ‘‘so and so.’’ A common language is essential 
to safety in mining. 


DETERMINATION OF NUMBER OF MEN EMPLOYED. 


Although the bureau's request for information on which to base 
this report called for the average number of men employed during 
the year, it is possible that some of the companies, especially the 
smaller ones, may have reported the number of men on the pay roll 
rather than the average number at work full time. Unless exact 
records are kept, it is not easy to determine the average number of 
men actually at work during a year. The number of days a mine is 
operated and the number of deaths that occur are known and are 
reported. The number of men on the pay roll is also known, but 
the average number of men at work during the year must be cal- 
culated on the basis of the total number of sbifts or days’ labor (man- 
shifts per year) performed. With this figure as a basis the average 
number of men at work full time, and the average number of days 
worked per man per year may be obtained thus: 

Let a=total actual man-shifts for which wages were paid during the year, 
2s shown on pay-roll. 
b=number of men on pay roll, 
c=number of days mine was operated during the year, 


x=average number of men at work (full time basis), 
y=average number of shifts (days) worked per man per year; 


a » : 
then v=, =average number of nien at work during the year, and 


a y +e 
v=, =average number of shifts (days) worked per year per man, 


As an illustration showing how the fatality rates are affected and 
different results may be obtained, two mines, A and B, may be cited. 
Mine A employed men as follows: Fifty men for 100 shifts; 50 men 
150 shifts; 100 men 200 shifts; 500 men 250 shifts; and 1,000 men 310 
shifts. Thenumber of men on the pay roll was, therefore, 1,700, and 
the total work done was equivalent to the work of one man for 467,500 
days. As the mine was in operation 310 days, the average number of 
men actually at work was 467,500 +310, or 1,508. If the number of 
men killed was 8, the rate per 1,000 employed on the pay-roll basis 
is 4.70; but based on the actual average number of men (1,508) the 

6437 1°—14-—2 
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rate is 5.31 per 1,000. In other words, the latter rate (5.31) is 13 
per cent higher than the rate on the pay-roll basis and is, no doubt, 
more nearly correct. 

If the number of men killed in mine B was 8, the rate per 1,000 
employed on the pay-roll basis is 4.70, as in mine A; but, based on 
the actual average number of men who worked, the rate is 4.91, as 
compared with 5.31 for mine A, thus indicating that mine B is safer 
than mine A, an indication that, as shown below, is misleading. 

As mine B was operated only 250 days, whereas mine A was 
operated 310 days, the resulting 8 fatalities in each mine are not 
directly comparable, as the men in mine B were exposed to the mining 
risk 60 days less than the men in Mine A. A true comparison, how- 
ever, can be made by reducing the number employed to a basis of 300- 
day workers, a number obtained by dividing the total number of 
days’ labor performed at each mine by 300. The death rate per 1,000 
300-day workers in mine A is 5.13, as compared with 5.89 in mine B. 

A detailed comparison between the two hypothetical mines is given 
below: 


Number of men employed and number of days worked at mines A and B. 


MINE A (OPERATED 310 DAYS). 


Shifts Total days’ 


See on) worked per labor per- 
Pay J man. | formed. 
BOS idaeinseeees 100 
50. 2 150 
100 200 
500. 250 
1,000 310 
PTO a. cakeer cast 275 467, 500 


MINE B (OPERATED 259 DAYS). 


5,000 
7,500 
20,000 
375,000 


407, 500 


Item. | Mine A. Mine B. 
Total men on pay roll...... -.{ 1,700 1,700 
Averave num}! er at work. Ki , OOS 1, 630 


Numi! er of 300-day worke 8 1,358 


Total num! er of days of work........ 467,500 407, 500 
Averave numler of shifts or days 

Worke’l, per MAN, cdsacsceth eos ak,ee 275 238 
Total num’ er killed. ..............-- 8 8 
Total killed per 1,000 men (pay-roll 

Masts) <2, fate nav alae shesipe ata 4.70 4.70 
Total killed per 1,000 men (average 

HM er at Work). .0 os 22s eeg enh vas 5.31 4.91 
Total kitlel per 1,000 men (basis of 

300-day Workers)............2..--.- 5,13 5. 89 
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FATALITY RATES COMPARED ON BASIS OF YEAR OF 300 
WORKING DAYS. 


A comparison of the fatality rates in the various groups of mines, 
based on a year of 300 working days, is given in Table 17. 

It is evident from the figures given in the table that a true com- 
parison can not be made without reducing the number of days to a 
common denominator. In order to obtain the number of 300-day 
workers, it is necessary to know the total number of shifts (days) 
labor performed during tho year, as discussed on a preceding page. 

As during the year a mine can be operated only about 300 days, if 
Sundays, holidays, and a few days for repairs be excluded, a 300-day 
year has been used in this report, and a comparison of the accidents in 
the various States has been made upon this basis. Table 16 gives 
the average number of days actually worked at the mines in the 
various States during the year, this number ranging from 183 in 
Kentucky to 323 in Utah, the average for the United States being 
285 days. The first column under “‘fatalities” gives the rate as 
obtained from the actual number of men reported as working, and 
the second column gives the rate when the number of employees is 
reduced to the equivalent of 300-day workers. For example, the 
number of days worked in Michigan was 280, which gives a fatality 
rate of 2.91 per 1,000 men employed. Minnesota shows 306 days 
worked, with a fatality rate of 3.22. This comparison is not fair, 
inasmuch as the men in Minnesota were subjecied to the hazards of 
mining 26 days longer than in Michigan. By reducing the rate of 
each to the 300-day basis, the rate for Michigan becomes 3.12 and 
for Minnesota 3.16. Similar comparisons may be made for other 
States. 

Japan and France report the total number of shifts labor per- 
formed during the year, from which it is possible to make comparisons 
on the 300-day basis. Until all countries have a common system of 
reporting, classifying, and publishing mine-accident statistics, no 
true comparisons can be made. It is hoped that all of the mining 
countries will eventually adopt a uniform year upon which to baso 
their accident ratios. 
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Fatality rates in metal mines, coal mines, and quarries based on the actual average number 
of men employed and the equivalent ef 300-day workers, 


1912 1913 
<5 SPE e Number Number 
Basis of figures. Number | Num- | killed | Number] Num- | killed 
of men ber | per 1,000} of men ber | per 1,000 
em- killed. em- em- Killed, em- 
ployed. ployed. | ployed. ployed. 
—— —— ) ae ees hs 
Metal mines: 
Average number emploved.......-......-. 169, 199 OO1 3.91 193, O88 683, 3.54 
Number of 300-day workers............. 161, 662 661 4.09 | 183,593 683 3.72 
Coal mines: 
Average number employed... ............-- 722,682 | 2,360 3.27 | 747,644 |] 2,785 3.73 
Number of 300-day workers............. 541,997 | 2,360 4.35 | 593,131 | 2,785 4.70 
Quarries: 
Average number emploved............... 113,105 213 1.88 | 106,278 183 1.72 
Number of 300-day workers............. 93, 837 213 2.27 87,141 183 2.10 


ACCIDENTS CLASSIFIED BY SYSTEMS AND METHODS OF MINING. 


Inasmuch as there are various systems and methods of mining, 
some methods must necessarily be more dangerous than others. In 
order to ascertain the comparative risk in different methods the 
bureau has revised its form for reporting mine accidents, and in 1914 
the returns will be analyzed on the basis of the method or system of 
mining as shown by the outline given below. 


MetTuops oF MINING, 


[Please check principal method used.] 


A. Work in narrow veins. B. Work in large ore bodies. 

1. Overhand stoping. .......... 1, Overhand stoping (with timber). 
2. Underhand stoping. ......-. 2. Roomand pillar (without timber) 
$..“Gophering ss503.,0ssoss08% 3. Top slicing and caving.......... 
We cog aa siaasere a hehe cee ser aca 4, Glory-hole and mill-hole. ...... 
By. cAigessciomifosmste casnanesd 5. Open pit, with steam shovel..... 
Bui, ddek 5 Ham pheisca ede g aldomea ales 6. Open pit, without steam shovel. 

(Pr ee 


Operators when reporting accidents for 1914 should not fail to 
indicate the principal mining method used, for it is possible that the 
classification of accidents on this basis will aid materially in bringing 
about the adoption of safer methods in many mines. Itis understood, 
of course, that ore bodies can not be changed to suit mining systems, 
and that although safety should be the first consideration, other fac- 
tors have to be considered in laying out a mine. 


SERIOUS AND SLIGHT INJURIES. 


The definition of an accident, a fundamental consideration, varies 
widely among mining companies and is far from being the same in 
the laws of the various States requiring reports. One operator or 
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State may require a detailed report of any casualty, however slight, 
that delays the worker, or that draws blood; another may not con- 
sider an accident worthy of record that does not come to the attention 
of the foreman or shift boss. 

The list of reportable accidents has been increased so much within 
the last three or four years by the enactment of compensation laws, 
by closer inspection, and by the companies themselves that statistics 
seem to show a far greater number of casualties now than in the past. 
However, it is essential that every company have a record of any 
accident that may result in a serious injury for which compensation 
may be claimed, and also to prevent unjust claims arising, as then 
any case can be traced to its origin and the records will show full 
details. As many companies require a record of all injuries, it is not 
as easy as it formerly was to substantiate unjust claims. This minute 
and detailed classification is especially notable in the Lake Superior 
district. 

The distinction made in this paper between a serious and a slight 
injury is entirely arbitrary. A line had to be drawn at some definite 
point, and hence a serious accident is considered in this report as one 
that would disable a man and keep him from duty 20 days or more. 
This class includes such injuries as broken arms and legs, loss of eye, 
and severe cuts and bruises. 

A slight injury is considered as one that velvas a loss of time of 
not less. than 1 day nor more than 20 days. Under this class may be 
placed such injuries as cuts, sprains, mashed fingers, bruises, dirt in 
eye, slight burns, effect of powder smoke, ete. Of course any slight 
injury may become infected and thus result in a serious accident as 
defined above. 

In some States there is no law whatever requiring a record of 
injuries or a report to any industrial or insurance board, commissioner 
of labor, or inspector, whereas in other States strict laws govern this 
feature. In those States where there are such laws the majority of 
the mining companies keep excellent records from which reports for 
the Bureau of Mines are compiled, and it is in these States that the 
injury ratio in many cases is very high. Unless all States report on 
the same basis, just comparisons can not be made. 

In making comparisons of serious and slight injuries in the various 
States, it is necessary to take into account some of the features of the 
law governing the report of such injurics. One State may report 
fatal and serious injuries only, but without defining a ‘‘serious injury, 
and require no reports for slight injuries. One State may require 
reports of all fatalities and injuries incapacitating the employee for 
1 week; others may specify the reporting of accidents causing dis- 
abilities ranging from 1 to 14 days. Thus one State may report, 
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perhaps, only 25 per cent as many injuries as some other States in 
which the mining industry is of no greater magnitude. At first glance 
it would appear that mining is much safer in the former State than 
in any of the latter, but this, however, is a wrong conclusion. The 
major difference is largely a matter of recording and reporting the 
serious and slight injuries. The mining risk or hazard in one State 
as a whole does not vary much from that in any other, if the same 
tonnage of material is handled and an equal number of men employed. 

The data in Tables 11, 12, and 13, in which the number of serious 
and slight injuries is given, have been arranged so that the data for 
the different States are grouped according to the State laws relating 
to inspection or industrial-accident compensation. 

Class A includes the principal mining States in which there were in 
operation during a part or all of 1913 certain laws relating to the 
recording and reporting of mine-accident statistics. These States are 
as follows: Arizona, California, Colorado, Idaho, Michigan, Minnesota, 
Missouri, Montana, Nevada, New Jersey, New York, Oregon, South 
Dakota, Washington, and Wisconsin. 

Class B includes the other mining States which during 1913 had no 
laws regarding compensation for injuries or requiring reports or 
records of serious and slight injuries. It also includes those States 
in which only a little mining is done and in which there are laws 
relating to industrial accidents. 

Though the laws already in force are not uniform, they are a step in 
the right direction and, it is hoped, will eventually result in a uniform 
method of keeping mine-accident statistics. 


LAWS RELATING TO REPORTING OF ACCIDENTS. 


Some features of the laws relating to the reporting of accidents are 
given in the following pages, by States. 


ALASKA. 


By an act approved April 30, 1913, and effective April 1, 1914, the 
Legislature of Alaska authorized the appointment of a Territorial 
mine inspector subject to instructions from the Federal mine inspec- 
tor. Sections 5 and 7 of the act provide that all serious or fatal 
accidents at any mine employing six or more persons sball be reported 
immediately by the person in charge of the mine to the mine inspector 
of the district in which the mine is located. Each mine inspector is 
required by section 6 to render to the governor a monthly report of 
all accidents in his district which have resulted in serious injury or 
death. 
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ARIZONA. 


The law ¢ of Arizona provides that all accidents causing death or 
serious injury at any mine shall be reported immediately to the State 
mine inspector. The inspector renders an annual report to the gover- 
nor for the year ending November 30 (sec. 16). 

By the act of June 8, 1912, as amended May 13, 1913, compulsory 
compensation is provided for accidental death or injuries causing 
disability for at least two weeks in all especially dangerous employ- 
ments, including mining, quarrying, and tunneling. The law is 
elective as to industries not listed as especially dangerous. 


CALIFORNIA. 


- The Legislature of California passed an act,? approved April 8, 
1911, providing compensation for accidental injuries, and establish- 
ing an industrial-accident board to aid in the administration of the 
act. The act is elective for all employments except for State and 
local governments, for which it is compulsory. The employee also 
may elect not to be subject to the act by notifying his employer in 
writing. 

On August 10, 1913, the industrial accident board was superseded 
by the industrial accident commission.° 

Sections 36 to 50 (act of May 26, 1913) create an insurance fund 
to be administered by the industrial accident comiission for the 
purpose of insuring the employer, at his option, against liability for 
compensation. The law became effective January 1, 1914. 


COLORADO. 


Section 4303 of the revised statutes of Colorado for 1908 provides 
that all accidents, causing death or serious injury involying the loss 
of two consecutive days’ work, at any metalliferous mine, mill, or 
metallurgical plant shall be reported immediately to the commis- 
sioner of mines. The commissioner is required by section 4268 to 
render biennial reports to the governor. The published reports are 
for the calendar year. 

On April 1, 1911, the legislature authorized the appointment of a 
commission to inquire into the subject of workmen’s compensation 
and the operation of such laws elsewhere, but no compensation law 
has thus far been enacted. 


2 Acts of 1912, ch. 33, sec. 13. 
+ Laws of 1911, p. 796. 
¢ Statutes and amendmeuts to the code, 1913, ch. 561, secs. 1 and 2, 
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IDAIIO,. 


Section 207 of the revised code of Idaho for 1909, provides that all 
fatal or serious accidents at any mine shall be reported immediately 
to the inspector of mines or his deputy. The inspector is required by 
section 209 to render an annual report to the governor. The pub- 
lished reports are for the calendar year. 

No compensation law has been enacted. 


ILLINOIS. 


The law @ of Illinois requires every employer of labor to report, 
within 30 days, to the State bureau of labor statistics every accident 
causing death or serious injury involving a loss of 30 or more days’ 
time. ~ ; - 

The legislature passed an act ? June 28, 1913, relating to compen- 
sation of injured employees, and established an ‘ndustrial board for 
its administration. The act covers every employer of labor, including 
operators of underground and surface mines and also quarries, and 
makes it the duty of all employers to report to the industrial board 
all accidents which entailed a loss to the injured person of one week's 
time, or which caused death, for which compensation has been paid 
under the act. The application of the act is elective on the part of 
the employer. Section 2 of the act provides that election is presumed 
unless a written notice to the contrary is filed with the industrial 
board and notice of such declination is given to the employees. 


MARYLAND. 


The Legislature of Maryland passed an act April 15, 1912, providing 
elective insurance in all employments. Under the acts of 1910, 
chapter 153, compulsory insurance is provided for coal mining in 
Allegany and Garrett counties, accidents to be reported to the 
county commissioners in the county where the accident occurs and to 
the State commissioner of insurance. 


MICHIGAN, 


Section 8 of law No. 163, approved April 25, 1911, requires the 
county mine inspector to inspect every working mine in his county at 
least once every 60 days, and section 10 makes it the duty of all 
operators to render any needed assistance to the inspector in his 
work. Section 13 provides that the inspector shall report annually 
to the county clerk all mine accilents causing death or personal 
injury. The published reports are for the fiscal year ending Sep- 
tember 30. 


@ Acts of 1907, see. 1, p. 308. 
® Laws of 1913, p. 337. 
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Compensation is provided for accidental deaths or injuries causing 
at least two weeks’ incapacity to earn full wages. The compensation 
law is elective and is applicable to all industries having one or more 
persons under contract or hire. Every eniployer subject to the law 
is required to keep a record of all injuries, fatal or otherwise, received 
by his employees and to make a written report thereof within 10 days 
to the industrial-accident board. 


MINNESOTA. 


Paragraph 3924, general statutes of Minnesota, 1913, provides for 
the appointment of a county mine inspector for every county in 
which at least five mines are in operation. The inspector must visit 
every mine in his county at least once every 60 days (par. 3926). All 
operators are required (par. 3931) to give immediate notice to the 
inspector of all accidents causing loss of life or serious personal 
injury. The inspector’s annual reports are for the fiscal year ending 
June 30, and are included in the biennial report of the State commis- 
sioner of labor (par. 3934). 

An elective compensation law provides compensation for injuries 
causing death or disability for more than two weeks. The law (act of 
April 24, 1913) applies to all industries except,farm and domestic 
service and interstate or foreign commerce. 


MISSOURI, - 


Section 8462, revised statutes of Missouri, 1909, as amended 
March 25, 1913, provides that any person having charge of a mine 
shall report to the State mine inspector all accidents causing loss of 
life or serious personal injury. The inspector renders an annual re- 
port to the governor for the calendar year. 

No compensation law has been enacted. 


MONTANA, 


Sections 1717 and 1729 of the revised code of Montana for 1907 pro- 
vide that operators of all metalliferous mines in which five or more 
men are employed shall immediately report to the mine inspector all 
accidents causing death or serious injury. The inspector’s reports 
are for the fiscal year ending November 30. By act of March 4, 1913, 
the inspector's office is made a part of the department of labor and 
industry, and the inspector’s reports are to be combined with those of 
the other branches of the department to form one volume to be pub- 
lished biennially. 

A law providing compensation for injuries was enacted in 1909, but 
was declared unconstitutional, leaving no compensation law in force. 

64371°—14—_4 
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NEVADA. 

The Nevada laws of 1912 provide that all mine operators employing 
wage earners shall render a report to the inspector of mines of all acci- 
dents causing death or serious injury. The report of the inspector is 
for the fiscal year ending November 30. 

An elective compensation law (act of Mar. 15, 1913), applicable to 
all industries employing two or more persons, provides for compensa- 
tion for accidental injuries resulting in death or incapacity to earn full 
wages for at least two weeks. 


NEW JERSEY. 


An act * approved by the Legislature of New Jersey March 24, 
1904, provides that all accidents resulting in death, or that prevent the 
injured person from resuming work within two weeks, shall be 
reported to the department of labor within 24 hours after the expira- 
tion of 4 weeks or after the death of the person injured. An act 
approved April 17, 1914, and effective that date, amended the act 
of March 24, 1904, by creating the office of inspector of mines and 
quarries and authorized the appointment of an inspector. 

The State has an elective compensation act, and the statutes require 
every employer to report to the commissioner of labor every accident 
which prévents an employee from resuming work within two weeks.? 


NEW YORK. 


Chapter 15 of the New York laws of 1910 provides that all accidents 
causing loss of life or injury incapacitating any person for work, in 
the operation of a mine or quarry, or in the construction or repair of 
a tunnel, shall be reported within 48 hours to the commissioner of 
labor. The published reports of the commissioner of labor are for 
the fiscal year ending September 30. 

Under the workmen’s compensation law, approved December 16, 
1913, effective July 1, 1914, compensation is provided for accidents 
causing injury or death to persons engaged in certain enumerated 
industries classed as hazardous, among which are included mining and 
quarrying. The law is compulsory as to the industrics enumerated. 
No compensation is allowed for the first 14 days of disability except 
such medical or surgical treatment and hospital service as may be 
needed and requested by the injured employee. All accidents for 
which compensation is payable under the law must be reported by 
the injured person or by another person in his behalf to the employer 
and to the compensation commission. Nonfatal accidents must be 
reported within 10 days after injury and fatal accidents within 
30 days after the death of the injured employee. 


a Laws of 1904, ch. 64, sec. 28. > Acts of 1911, ch. 95; Acts of 1912, ch. 176. 
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OREGON. 


An act approved by the Legislature of Oregon, February 18, 1911, 
provides that any employer of labor who employs more than 3 persons 
at a time shall report to the commissioner of labor statistics and 
inspector of factories and workshops all accidental deaths or injuries 
causing the injured person to cease work. 

An act* approved February 25, 1913, created a State industrial 
accident commission and provided for an industrial accident fund. 
Election on the part of operators to be subject to the law is presumed 
in the case of certain hazardous industries, including mining and quar- 
rying, unless notice of the employer’s declination is filed with the 
commission; and employers in all other industries may accept the 
law by affirmative election. 


PENNSYLVANIA. 


Sections 1 and 5 of an act approved July 19, 1913, provide that all 
employers shall within 30 days report all accidents resulting in per- 
sonal injury to the department of labor and industry. The act does 
not apply to casual employments nor to accidents resulting in disa- 
bility continuing less than two days. 

An act approved June 27, 1913, authorized the governor to appoint 
an industrial accident commission to inquire into the causes and 
results of industrial accidents in the mines, mills, factories, and all 
industrial establishments; to study methods for safeguarding against 
accidents; to inquire into the subject of fair compensation for acci- 
dental injuries and deaths. The commission is to render its report 
to the general assembly in January, 1915. 


SOUTH DAKOTA. 


In South Dakota operators of all mines, except those employing no 
labor other than that of the owner or lessee, are required to report to 
the inspector of mines all accidents causing death or serious injury. 
The inspector’s reports are for the year ending November 30. 

No compensation law has been enaeted. 


WASHINGTON, 


The Legislature of Washington passed an act, approved March 14, 
1911, establishing an industrial insurance department to administer 
a compulsory compensation law applicable to an enumerated list of 
extra hazardous industries, including mining an quarrying. The law 
is elective as to other employments, Section 14 requires all employers 
who are subject to the provisions of the law to render an immediate 
report of any accident to the industrial insurance department. 


a Laws of 1913, ch. 112, 
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WISCONSIN. 


The Legislature of Wisconsin passed an act on April 3, 1911, effec- 
tive July 1, 1911, providing for workmen’s compensation and creating 
an industrial commission to administer the act. Section 2394-35 
requires all employers of four or more persons to keep a record of all 
accidents causing death or disability to an employee. Similar records 
must also be kept by all casualty insurance companies and societies 
that indemnify employers against liability. All such accidents must 
be reported within the first five days of every month to the industrial 
commission, 


CLASSIFICATION OF INJURIES IN 1915 STATISTICS. 


On account of the enactment of compensation laws in many 
States, and in order to conform thereto, the bureau’s classification of 
serious and slight injuries for 1915 will be on a 14-day (2 weeks) basis 
instead of 20-day as at present. Therefore in keeping office records 
for 1915, it will facilitate the rendering of a report at the close of the 
year if all companies classify a serious injury as one causing a disa- 
bility of more than 14 days, and a slight injury as involving a loss 
of time of more than 1 day and less than 15 days. 


TABULATED STATISTICS. 


The tables of statistics of metal mine accidents in the United States 
during the calendar year 1913 follow: 
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TaBLE 2.—Number of men killed and injured in and about all metal and miscella- 


NUMBER KILLED. 


year 1918, 
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neous mineral mines (except coal mines) in the United States during the calendar 
by causes. 
NUMBER KILLED. 
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TasLe 2.— Number of men killed and injured in and about all metal and miscella- 


year 1913, by 
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a Casualty rates per 1,000 employed is based on underground employees for underground accidents, and 
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neous mineral mines (except coal mines) in the United States during the calendar 
causes—Continued. 
NUMBER KILLED. 
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TaBLe 3.— Number of men killed in and about all metal and miscellaneous mineral 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


mines (except coal mines) in the different States during the calendar year 1913, by causes. 
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Taber 3.— Number of men killed in and about allmetal and miscellaneous mineral 


State. 


causes— 
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TABLE 4.— Number of men killed in and about the various groups 


COPPER MINES. 
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of mines in the United States during the calendar year 1913, by causes. 


COPPER MINES. 


Underground—Continued. Shaft. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES, 


TABLE 4.~-Nuinber of men killed in and about the various groups of 
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nines in the United States during the calendar year 1913, by causes—Continued. 
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TABLE 4.—-Number of men killed in and about the various groups of 
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mines tit the United States during the calendar year 1913, by causes —Continued. 
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TaBLe 4.— Number of men killed in and about the various groups of 


IRON MINES. 
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mines in the United States during the calendar year 1913, by causes—Continued. 
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neous mineral mines (except coal mines) in the United States (by States) during the 
by causes—Continued. 


Surface (where surface mining is done). 


5 a 5 e¢ ' 
a q# | \e8 a, 
yey n- 

8 : 3 \2 [ea 28 
fe! g oom) Bet 20 Grand total. 
I<] g : a a|/s asd 

o . “4 eo ro E 
g z 2 q 2 Sa iL r Ea 
20 A 3] = ES |-s2@l pn : . ow 
as) 3 3 8 5 gs 26/65 a] a a 54 
e tee | ole) Sols Wee be 3|8]38] £3 
= g = FS os | sé Sola = is Er) 
3 ‘eo. | ‘3 3 a qs 3 zy 5 a 
3 7 3 = 3/3 3 a 3 ae 2 
s o a 7 a /s it x) 4 ° $s 
> : al ael alr |p > | & |] > ° 2 
a lala l|am|al|e ja elelé | 2 1913 | 1912 | 1911 
31 32 33 34 35 36 37 38 39 40 41 


681 | 164) 344 | 239 | 337 29 25 156 14 | 451 (1,201 
433} 120} 301] 238] 285 35 8 147 7) 330] 705 
426) 109 | 377] 180} 297 69 9 301 9} (>) S80 
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TabLe 13.—Number of men seriously and slightly injured per 1,000 employed in and 


United States (by States) 
i] 


Number seriously injured. 


State, 
G . Per Per Per 
Baits os 1,000 em- OR re /1,000em-| Total. |1,000e m- 
|5 “| ployed. *\ ployed. ployed. 
Class A. | 
Arizona... 7.4 55. 56 83 | 24.00 807 48.94 
California. 134 17.88 | 73 | 1s. 07 206 17.95 
Colorado & 83 5.77 12 7.06 95 5.96 
Tdah Orrick ess csctersrpetareeiisstee tegiae 7 17.09 12 | 82 | 14.21 
Michigan. 1,157 59. 24 181 1,338 | 47.49 
Minnesota.. 930 104. 06 G42 1,572 80. 43 
Missouri 44 6.24 13 | 57 5. 85 
BEG U ISS 06 5s > orc aos cots HOES Reson SS | 404 26.59 45 449 23.03 
NGyaastasscsetetcosdactaeticeics ietesere 128 25. 87 56 23.65 184 25.15 
New J6isey sc ctclistetsh ted phatase astexe se 34 31.72 8 22.16 420 29.31 
NOW YOLEGs atc coseascn sects. 110 49.17 13 11.73 123 36.77 
Oregon... 5 7.05 1 1.56 6 4.45 
Botttly Dakotas: cis teccsasase5s isteee ses 21 7.57 2 1.77 23 5. 89 
WASIMNPLOR! : art eawi cosa donehgetaesess ese 14 16.61 2 4.36 16 12.29 
WEIGCONSIN Scene acdereseenentesataesere 170 52. 04 21 19.76 191 44.11 
Class B. , 
ATADAMM 0.229205 5S .o Ses as aa cee ese aaedy 254 79. 80 l4 7.52 268 51. 42 
AIBSUR IE, saci t wanes cess goes eee csaeesss 2 34 2 +96 4 -50 
ATKONS0S 44 Saas sccwsicwas ac 5.93 
Connect 3.92 
Florida. 12.12 
Georgia 4.50 
Tilinois. 9.78 
Indiana, Louisiana, Rhod 28.57 
West Virgi nia. 
Tow: 12.99 
IBANISOS sr y:ccts jar see's 3.29 
MOON TUCHMAN. ic Saoe'e Sole ay ca giniceid ee Vale Lawes tee OS She ces aale aad Sb] sacha Penh Magee ae 685] bce caee ees facmaee seem 
Mats sc Siete ctses csdeeestseges ensdabecn epestecvepefesesecasys] se cece’ oie seu vines slo peaiegse reg tsigsyaa-sas 
Maryland...... 1 2.79 
Massachusetts. .. 2 | 41.67 
New Hampshire. 3 1 12.05 
NOW MGXICG 05609. esos ba stgesucoconed 3 5.4 35 9.29 
Worth Carolina's sis su cacin aes cosa casipcegaes 11,90 | 19. 46 7 14.57 
ONO. esos dance obo toe tee savas pers sates < LOT, Poteet Sete 3 | 9. 84 
ORIMNOME: 3055 oceS cake stone sete ease eee ! 4 10. 87 2 7.33 6 9.36 
PUNNAF IVAN ss 5h css a5 peas bese tees ee sek ve N58 2sdec|Siearecene 2 3.07 2 3.05 
South Garahina..c.605ccsdccas,ccctecsses le Raabe sSPagacss gests ews seclen 8dbna0 se aehreasseeaiaiewseriuees 
TOMNOSS0G sss Fa0ec nce 555 Fe dease cela Facaiens | 27 21.18 18 | 9. 59. 45 14.28 
EON Gui a cas hese cee 32 eee OSES SASS TESS ' 1 41S is. c8 s2025% Wecaiaieaas 1 2.86 
RECA i aes sc wes sacelstecta's G5 H40in.es cewit tesa eee 110 22.92 96 | 31.24 206 26.17 
Vermon 1 13.16 1 14.93 2 | 13.99 
Virginia. | 10 8.86. 9 6.13 19 | 7.32 
WiVOmia soi icc des seccts cade serine ssveeswes eabnas'ep asad ects 3! 8.31 3] 4.87 
Total; 11S .ss0 citcasvahdacesapszee | 4,468 34.99 1,422 | 21.75 5,890 30.50 
Tasttl 1OV2 go. 5 ce books kaa nea eaaee | 8,447 31.32 1,055 | 17.54 4,502 26.61 
otal LUT Ss. asoiesescetosantegent | 3,263 31.19 900, 14.77 4,169 25.12 
{ 


@ Includes thos» killed in shaft accidents. 
& Reported by T. R. Llenahen, commissioner of mines, Denver, Colo. 
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, 


about all ¢netal and miscellaneous mineral mines (except coal mines) in the 
during the calendar year 1913, 


Number slightly injured. 


Character of accidents that must he reported ac- 
Per Per Per oye : 4 
Under- | 1,000 | On the} 1,000 | pogay,| 1,000 cording to Btale law. 
| ground.a] em-_ | surface.| em- otal.| em- 
ployed.| ployed. [ployed. 
| 
3,988 | 300.04 2k1 4,269 | 258.90 | Fatal orserious. Acts of 1912, ch. 33. 
$75 63.87 |} 161 636 | 55.42) Fatuland more than one week. Acts of 1911. 
| lil 9. 80 | 18 159 9.97 | Fatal and two consecutive days. Rey. Stats., 1908, 


see. 4503, 
49 | 29.29 667 | 115.62 | Fatal or serious. Rey, Code, 1909, sec. 207. 
623 72.08 5,183 | 183.96 | Fatalorserious. Act of Apr. 25, 1911, see. 8. 
2,003 | Is8.s0 | 4,788 | 244.96 | Fatalorserious. Gen. Stats., 1913, par. 3921. 
218 | 80.92 1,053 | 108.03 | Fatal orserious. Rey. Stats., 1909, soc. 84. 
178 | 41.382 | 2,487 | 127.54] Fatal or serious at mines employing 5 or more men. 
Code 1907, sees. 1717 and 1720. 


| 220 | 92.91 909 | 124.25 | Fatal or serious at mincs employing wage earners, 
Laws of 1912. 
279 | 260. 26 | 28) 77.53 307 | 214.24 | Fatal and two weeks. Acts of 1911, ch. 5; act of 
Mar. 24, 1904, and Apr. 17, 1914. 
356 5 159.14 | 13] 11.7 369 | 110.31 | All fatal and nonfatal. Laws of 1910, ch. 15. 
15) 21,16 7) 10.9% 22] 16.31 Fatal and serious injuries, causing employees to 
cease work. Act of Feb. 18, 1911. 
446 | 160.77 22] 19.49 468 | 119.91 | Fatal or serious, at all mines not worked exclu- 
sively by owner or lessee. Grantham’s Anno- 
tated S. Dak. Stats., 1901, sees. 132, 133, and 138. 
17 | 20.17 8 | 17.43 25 | 19.20 | “Any accident.’? Laws of 1911, sec. 14. 
942 | 285.34 | 103 | 96.90) 1,045 | 241.34) All “causing death or disability.’ Laws of 1911, 


sec. 2394, par. 35. 


8 1.35 17 8.19 25 3.13 | Fatal or serious, at mines employing 6 or more men, 
Act of Apr. 30, 1913, effective Apr. 1, 1914. 


Fatal or 30 days. Acts of 1907, sec. 1, p. 308. 


Fatal and 2 days. Act of July 19, 1912, 


2| 7.81 2| 5.54 4| 6.49 


21,057 | 164.89 6,024 | 92.13 | 27,081 | 140.25 
21,413 | 194.565 4,819 81.48 | 26,232 | 155.04 
18,115 | 173.15 | 4,293 | 69.97 | 22,408 | 135.01 


¢ Reported by W. W. Jones, State mine inspector, Albany, N.Y. 
4 Reported by 8. S. Smith, United States mine inspector, Juneau, Alaska. 
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Tasie 14.—Number of mine operators reporting less than 1,000 days’ work performed, 
and number of those reporting 1,000 or more days’ work performed during the calendar 


year 1913. 


State. 


AlabaMaiceexscwisaccdoscscesa; wees 


Alask: 


Calilornia... 
Colorado ¢ 
Connecticut.....-.-..- 
Blonida. os. 52503 scars 
Georgia. 
Iduho.. 
Tilinoi 
Iowa. 
Kansts.nacecsackey os 
Kentucky........... 
Mint. :.-<siesenezex 
Maryland 
Massachusetts......- 
Michigan............ 


Minnesota. 

Missouri. 

Montan 

Nevada..... 2% 

New Hampshire... ... 


New Jersey 
New Mexico.. 
New York 


Ohio 
Oklahoma. 
Oregon... 
Pennsylvania 
South Carolina.......... 
South Dukota........... 
TCRNESSOB a aie 5a 4 io90s0p9% 
Texas.. 
Utah... 
Vermont 
MICZINAsT os 225250525205 
Washington....... ache 
Wiseonsin:..22222355552> 
Wyoming 
Other Statesd........... 


Total, 1913. 
Total, 19i2.. 


| Copper. 


Less than 1,000 days’ work 


1,000 or more days’ work 


dune. done. total. 
: oe : on 
nN Eg ae N r=] = 
Blesl2] del |3]e2/2! | iia 
asic ie g g a = ei) bees & 3 
8/3is8/5| o> | 2/8) s/ss] si 5 
[A Ais“ (4/8 FolalAl/oA|A4] & 
SS | — i 
| 
We Wes ee. Bie 22 20 
gsi ae 346 b30 
171 479 
waseetfiess 4 1 
319 1,018 
813 24 
| cose tlecadlt cnt mlltess 5 5 
shaccaaeh,( ADs tee fs 26 4 
17 29 
132 639 
pea! Pat epee | 12 8 
Lous aallaces|es ' 6 12 
cola sone 29 50 
1b 14 
ee 3 4 
21. | 12 19 
1]. 2 4 
41}. 83 79 
54 |. | 84 43 
5 | 215 218 
Di 107 405 
1}. 236 554 
ees 5 7 
5 |. 7 10 
2 he 63 163 
10 |. 36 39 
1. | 29 70 
Bile | 6 z 
Poe 44 250 
11 23 38 
5 4 7 
. 26 63 
34 36 
8 s 
2) 112 336 
3 7 i 
4 L a3 33 
2 | 40 27 
Mand 44 77 
6] 58 13 74 
1 1]. 2 2 


588 105 3,199 
‘126, 3, 586 
1 


359 174 | 


fast 


316 2,161 \224 |3,188 6, 387 
S27 1,289 252 2,381 


a Not segregated. 
» Placer mines not included. 
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¢ Total number of operators reported by inspector. 
4 Includes Indiana, Louisiana, Rhode Island, and West Virginia. 
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TABLE 15.—Percentages of deaths in and about all metal and miscellaneous min-~ 
eral mines (except coql mines) in the United States resulting from various causes during 
the calendar years 1913, 1912, and 1911. 


Killed, 
Lead 
Gold and ; ; 
a and zine | Miseel- Average 
‘Cause of death, Copper nas at Iron mines | laneous for all 
mines. a etal mines. | (Missis- | mineral mines, 
mines sippl nines. 1911. 
ap Valley). 
Fall of rock or ore from |Per cent) Per cent.| Percent) Per cent. Per cent. Per cent. 
roofer Wall; owt .csse55< 32. 20 32.38 | 31.52 38. 10 26. 67 27.48 
Rock or ore while loading 
at working face......... 34 48 A Bh Pua tess laws cenet (4) 
Tiniber or hand tools..... 43 1.43 1.82 DiOM. b Ss teases 1.44 
EXplusives...c.2.ccecscee 9.74 16. 67 7 8.92 
Haulage accidents........ 8.47 oOo eee) "RBS scat, cans 2.88 
Fall down chute, winze, 
raise, er stope.......... 10.59 6.71 
Run of ore from chute or 
POCKOO: 5 cacecattdaccecs 2.55 2.01 
Drillingiactidonts woes thisave tis ided Wucuct Myers SleecctvedlaucccueteDbast tava, © 200 Medeeeress 
Electricity... 2.55 2.16 
Machinery (n id 
locomotives or drills)... aoa 1.44 
Mine Ares) ss 2n5 p40 epsatlioeesass 5.32 
Sutfocation from natural 
PBRCS oe cSccsseacccscssleanceses! | ‘Ddoefoscccead as caeesscfaicacscens 1.15 
Torush of water. 1.73 
Stepping on nail (2) 
Other causes............. 1.44 
Total killed under- 
ground 46 71. 42 62.73 
Falling down shafts... ... 3:81 4.77 8.20 
Ojjects falling down shaft 2.96 2.38 2.59 
Breaking of cables 58 


Ovarwitidingy.c.sactss3-4|"s . o48lsawaccasce|, SBT U "MDEBB Lote kw 488) ceeds. cca a|aworncades 
Skip or cage... x 
Other causes............. 
Total killed in 

Bsa dares ewe, 13.56 14.29) 14.65) 9.52 ].........) 15.25 
Mine cars or mine loco- 

MHOLIVES <a. nace Se aes 43 295) 2.42) 4.76 ]....3...., 58 
Railway cars or 

HEROS, 05 ch 5c54 Sa toneles 4 MBNseagae) | (BBB lessasthase 1.15 
Run or fall of ore in or 

from ore bins........... +43 
Falls of persons (a) 
Stepping on nail....... (a) 
Hand tools, axes, bars, ete.|.. (2) 
Electricity % -29 
Machin 1.15 
Other causes 6.04 

Total killed on 
surface.......... 9. 64 
Falls or slides of rock or | 

OFOS oF as Meces ae ts ocr 1. 66 8 | 5. 04 
Explosives. ..... 2. 55 95 1. 82 2588 fis ann acura 2.31 
Haulage accidents. 5.09 48 Ts Paine wargreieies 3.02 
Steam shovels... .. Waele ats | 4 
Falls of persons.......... 43 
Falls of derricks, booms, 

ClO sis Secs tig other cae lep ieee dy PAB 3 ssl Pee cg ie SalSoacsce nas eo 
Run or fall of ore in or 

Font OTe, DIDS: 5.455.222 Sten cessselssexassass| Syed ate| bassen ee melded coe eas sks ees camass|easseseseelasseeneees 
Machinery (other than 

locomotives or steam . 

SHOVOI E50 S skis vapeesat 3 1.43 43 
Electricity ,....,.. ae : 6:67 0 FB} UB as aneneas 
RANA LOOIS 6 8.505 555% Beal's caetect esas se salbateees |opssaaecntshaetacake eebeses arerealecece ces cy (a) 
Other causes.....2....... dade 16.66 87 

Total killed by 

surface acci- 

dents (where 

surface mining 
is done)......... 10.17 5.72 | 16.97 9.52 60. 00 12.38 
100.00 | 100.00 ; 100.00 | 100.00 | 100.00 100.00 


@ Included in ‘Other causes.” 


62 METAL-MINE ACCIDENTS 


THE UNITED STATES, 


Tabre 16.—-Percentages of injuries in and about all inetal and miscellaneous min- 


the calendar years 


Causcs cf injury. 


Fall of rock or ore from roof or wall... 
Rock or ore while loading at working fe 
Timber or hand tools................. 
Explosives. ....... 
Toutww-acehlonts..:cccrsssscssc3s535% 
Fall down chute, winze, rai 
Run of ore from chute or pocket....... 
Drilling accidents. .......-- 
Electrici 
Machinery (not including loc sommolives oF drills) 
Mine fir Ee 
Suffocation from natural gases 
Inrush of water... 
Stepping on nail : 
OURO CRUSOGS 25 54 iw 9's ops Seeaigcasee’s spigtieess Pensa 


Total injured underground................. 


Falling down:shaltSs<5<2223035s003-cagsaee8aesa03 He 
Objects falling down shafts. . 
Breaking of cables 
Overwinding.. 
Skip or caye. 
Other causes. 


Total injured in shaft ...............-....... 


Mine cars or mine locomotives. ......-.-....-20-0065 
Railway cars or locomotives... -. 
Run or fall of ore in or from ore bin: 
Falls of persons... 2..-52...20.2505 
Stepping on nail. 
Hand tools, axes, bars, ete. 
Electricity. 
Machinery of; 
OLDOP CHUNG ais x dons Sabscka cnc odeieatap gue ccewea sen 


Total injured on surface.................... 


Falls or slides of rock or ore... 2.22222. e ee eee eee eee 
ESXPIOSIVOS: ix, anes sac sac cesss 
Haulage accident 
m shovels. . 
Falls of persons.......... 
Falls of derricks, booms, ete. 
Run or fall of ore in or from bins... 


Machinery (other than locomotiv.s or steam shove Is). 


Electricit 
Hand tool Sed 
OTE CLUGES a5 ccs coon clans wise ney tase wsaras poem see asx, 


Total injured by surface accidents (where 
surface mining 1s done)... . cons tueeheseS ioe 


Seriously injured. 


Gold Lead 
and and zine | Miscel- 
tniscel- Tron mines laneous 
laneous | mines, | (Missis- | mineral 
metal sippi miues. 
mines. Valley). 
Per cent.| Per cent. | Per cent. 
24.05 20.04 16.48 
3.80 4.40 12.08 
6.95 11.52 . 
4.90 
&, 23 
6.96 
3.16 
5.54 
382 
2.69 
16 
16 


ina 18.94 | 2.20 | 62. 50 


100.0 | “100.00 | 


“100. 00, | ~ 100.00 
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eral mines (except coal mines) in the United States resulting from various causes during 
1913, 1912, and 1911. 


Seriously injured—Continued. Slightly injured. 


Gold Lead Ay Aw 
Average | Average | Average and and zine | Miscel- | Average | “YC | “\ver- 
for all for all forall |Copper | miscel-} Iron mines laneous for all re aT forall 
mines, mines, mines, | mines. jlaneous| mines. | (Missis- | mineral | mines, dan aa 
1913, 1912. 1911. metal sippi mines. 1913. yeas | Mo 
mines. Valley). ade ae 


Per cent. | Percent.| Percent.| P.ct. | P. et. P.ct. | Percent.| Percent.| Pereent.| P.ct. | P.ct. 
21.39 24.48 29.12 | 24.17 | 20.30] 17.68 14. 20 76 20.14 | 22.42 26. 96 


5.43 5.80 | (a) 7.68 | 7.35] 7.92] 20.37 8.36) 10.95 | (a) 
9.69 6.95 6.41} 1246] ofst | 13041 5.43 11.90! 9.70] 8.0% 
2.24 3.40 S73. os 93 | 1.00 1.34 190 | 94 1.08 
13. 89 12.86 14.54} 10.38} to.98 | 12,53 8.62 11.14] 10.41 | 13.05 
3.84 4.46 3.86] 4.02] 4.31] 1:33 5 2:66| 282] 3.33 
2.46 2.51 252] B8t| 82s] 2.57 | 2 3.59| 3.54] 3.91 
3.72 4.51 £56} 3.80) 816] 4.38) Sil 4.73| 5.38] 5.39 
.12 116 yal DRG (02 (a 1b) Umi el ere 19 112 13 
1.46 1,13 254! 104] 158] 169 3.42 148) co} = 2.57 
210 LOO: sites. ce Bi ane ‘01 07 o2| 104 il 
£05 Mu 02 05 | 228 ECT Rae Seanad sae ov] own os 
115 SOR Sines ve | 108 NOS], aUa Se coscee wal Onceeeeee! 03 103 06 
231 20 | (ay 1.06] 109] 1,19 1.27 1ir{ cso] (a 
7.22 5.97 7.63! 10.49] 1145] 81 11.97 9.55 | 10.38] 14.04 
| 72.07| 72.63|  74.60| 79.86 | 84.74) 72.11| 75.17 75.87 | 79.33 | 78.73 
| - 68 7 1.01; .2 34 26 23 
181 Lil 796] 37 187 7 296 
:02 £07 105| :02|) [06 Ue SOL 102 
LOBE Res A. 20) bone sein £06 02 £06 
1.36 1.57) (a) 43) l74 66] (@) 
.87 +40 1.36] .299| <59 48 “84 
3.79 3.93 3.67/ 1.67| 2.66 | 230) 211 
' 65 71 1.20 53 | 87 253 06 
254 260 136) l15 09 | 220 19 
42 38 23 | 22 } #38 4H 
1,55 1.93 te) 52 90 | a7] (a) 
710 M4] (@ 20 31 44] (0) 
1.41 1.40 (a) 1-41 1.49 1.90] (a) 
210 a) -02 of}  l09 ‘09 10 
1. 82 2.31 2.21 78| 1.74 V4 1.29 
3.38 2.7 4.37 | 2.37) 214 2.30] 4.68 
9.63 10. 33 8.54| 6.23 | 7.85 8.42| 7.30 
2.73 2.75 2.25| 2.90 S4 1.65 1.90 
. 83 1. 20 OS 09 12 46 AY 
2.14 1.71 2.95] 198 19 15} 1.68 
> 1,90 1,55 154 145 65 i91 1) 
1.43 1.02 1.20} 1.46} 253 1.08 1. 33 
+19 29 24 2OF (ares 113 [31 
+08 02 IOS, cOd stesso: 038 lO4 
| 53 56 1,10 34 25 5B 1.34 
205 M4 :07 .03 209 103 204 
1.59 1.00 (a) 96 93 1. 26 (a) 
3.04 2.87 2.76 | 4.39] 1.15 269 3.93 
14.51 | 13,11 13.19 | 12,24 | 4.75 | 15.47 | 1.71| 65.03 13.45/ 9.95] 11.86 
| 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100. 00 | 100.00 | 100.00 | 100.00 | 100.00 
| 


@ Included in “Other causes.”? 


viatzes y GOOgle 


THE UNITED STATES. 


METAL-MINE ACCIDENTS IN 


64 


69 Sp 09°TF 
$0 ‘pS 96 "IF 
69 'P6T Sh 60% 
10 ‘88 PILE 
96211 OF “SOL 
86 “BOL 166. 
¥9 6b £098 
6b ‘OT ST'6 
L196 Tg 91 
66 ‘8% 68 "161 
06 46 O8 ‘16 
09 "23 66°21 
96 ‘SIT le"OUL 
£8 “98 +0 “69 
aid aera 
4381 soZL 
69 ‘I@T SZ FAT 
8L ‘021 Fo “26T 
OL ‘82T £0 "SOL 
FE OFS 96 “PES 
SE “LOT 96 “EST 
820 Td £8 0S 
$L°9 2g'¢ 
cf 6 9% "8 
tb bb £126 
22 "£9 66 “0¢ 
G3 “11S ST OST 
92°88 j 

& at 

90 "LY 

£289 

Str 

To ‘01 

Fo 19 

£018 

93 943 

896 

68 “B2E 


20'8 oes 
2) '8T 651 
od | 21°98 
23% 98% 
82 9 $2 ‘HT 
ck Ca 
09'f c0'e 
93'9 ob 
iacas 986 
6y ‘OL #56 
FE 22 Lo" 
$9 6E L108 
6b Il 62.6 
8E 8% TE 16% 
£3 '81 801 
19 ¥% SL 
03 "Te £08, 
169 63 °¢ 
16 ‘BL fr 08 
86 09 6h Lb 

297Tb 


eh 'S 22% 
96 °9 Bt Ss. 
Is 61"b 


b2g eieee oe : mark Eg Ae ecg cee ey uy3ay A 


rand ~ QUOULIOA 
£TE 7 ‘ y : Saar ae tee ee meek CTE SNE SHR “yu 
162 i 4 : Seine as SBXOL 
£9% “OOS»sOUUA TL, 
SSI “BIONeg YNog 
SIg “nuroun.y yinog 
19% “ULL uudg 
POL Wosea1.) 
18% “eWOYeLyO 
Ise poe ee oo 
OST SUL[OIV.) UWON 
RG 738 3ION LON 
LG e ; “*OOINOIT SON 
Ole re elas kaeevee eae J gan iserns eo sB eee ta Sp atieos SOS" AON 
£61 se is : ness pas Peyt St : sramysd ut yy. ON 
LOE BOVIS SS TAB NS 
Pata “CUB UOPT 
(air “**LIMOSST IY 
908 ~** VLOSOUUTY 
ase i *UBATYONY 
G6 aot CA PEE ** s}asnyotssr yy 
068 rs ey Se Reed ES CE pA be tame to Jopas oo Pep 7? pup Any 
z ooh -QUInyy 

* <vonuay 

“77 SEsURy 

& Ror 

“7 * *SLOUIIT] 

sess" OUtpl 

ti Seal *-uLd0e!) 


TB pLlop sy 
*77 7 ynaryoouUd,) 


SUSUv YL 
*RUOZLy 
BYSTLY 
| : * so BUIBCRLYy 


“sTSBq *peyiodez 
Aep-00e 70 sy 


“sarinfut 
Vays Jo saquinyn 


“SISEq | -porsodes 
4Bp-008 TO sv 


“satan fur 
SONOS JO Jaq WN 


| 


oshvp buryion gog fo tial v wo paso 


‘sIseq. | poqaode. 
Avp-0J8 tO s8V 
| 


*Saq}T[B10} JO 12QUINN 


“ELL 
‘poydoms 
sAtp 
esvIWAV 


“OBIS 


Op LOpLUAs YP pad UuLOy ‘psIyLound slop JO LQULNU abdsIAD JUN}Jov IY) WO paspg *s/TDJS pI? dy UW 


(saupul 2000 (IIL) SIUIUL POMIULUE SROPUD]JIISL UL PUD 2YZIUE 71D jnugn puy wr poliojd iia GOT dod prsnlur 2o prypry Use fo sequen ——' LE ATV L, 


Digitized by Goc gle 


METAL-MINE ACCIDENTS IN THE UNITED STATES, 


‘oler Ainfut Moy aoney ‘sieonid vysepy Joy poyiodaz jou saranfur 1tpAI]Ts pws snores q 
“ST 8B, oas ‘pamfuy Jaquint oy fg equ dos ‘poxsom sAup pus ‘paola IaQutad ‘pols y faq ded Furals s_pejop 10g vo 


' 
| ta-93 eas, ere PG | | Hinaedebess ceestemans taut peta aden ata isi dae hand eseeesend test ees 
| $B 23 605 168 1, «fesse 
| 60-38 aye sae Gag —C*«*dtreereceeuecnceeresseeesesenceceseneesnsneessconsoresrnencreneeseeseeeeeaes 
| 68 ‘€% | aT 40% 6ok 
5 ee P70 ce tae 
| 00 ‘9¢ | 99% ¥9°% $s 
Pat or ioe Gog fadeseebsgersnnagtos Suawedeyag Seonevpqcespmestepssente=-eteata Uecastatanse 


TIGL ‘[t10L, 


“S161 ‘TBIOT, 


ELT ‘T¥20L 


“sa Big DYIO 
~~ duywod AA 
~* UTSUOOST AA 
Scar WOyTUTYSB AA, 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


a) 
© 


Le0‘ees 'Z 
OF 901 
162" [s8 
Lb ‘GsG 
FIG USS 
#62 ‘IE 
9U6 ‘S6T 
WO'EIL 


GVO PIS 


geo ‘TET 
16269 ‘T 
Iso ‘ZET 


ole 


cits 


2% ras 8b WwW 6 ce 
0 0 sTiateeses! g 0 0 
g $ o's aI L S 
Or 9 90'S 9 £ £ 
0 K “10 0 0 
0 0 oo % 4 0 z 
0 0 960 TI 0 T 
9 z ole 3 if i 
0 I &'S T I 0 
0 0 #60 T 0 T 

(p) (p) 13'9 ut I or 
9 t 029 &I e OL 
‘I Z 96°L &I z il 
0 0 Itt T 0 i 
ras 8T Is} mis 8I OT 
OZ cI gL°8 | o¢ 9 th 
ee $I , Pore 9¢ i] ce 
6¢ 9% 608 0g (cA 4 
FL oy 92 '€ | 96 8 Ss 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 I 0 I 
0 z rd 0 z 
0 0 0 0 0 
0 0 0 0 0 
0 0 I vreeeeeeee| g 10°¢ I 
L g 63 Le £ 
0 0 0 wTrereeeeny G 
0 if 9 (Amat 9 
0 0 O eet canoe) ih 
$I 1% SF 68 °T 17 
1% Lal OF PLE er 
é T T 00 ‘OF I 
oF £% 19 00°T ‘ 
6 F 12 Ur'se | OF 
4e 61 ee OFe £ 

*peford *pasord | . *pafoyd |. 5; 
-12 000'T| “T2IOL | -We Koo'l mnie. =1U2 QO0'T pe ves ao 
‘surqdig |‘smopryy | 24 dd Idd 
| ae) 
“perlhy Jequnn 


SPayoa: ‘auop 
sup Jo ath ye 
Joquinu pi 

ezuway | Ae 


*punoigs 
-1epu_) 


‘gonjins 
eu} UO 


*THOL 


‘soe Lojduie jo zaquin 


‘OIGT 109k anpuajoo ay) wi 8ay0) 5 Wussa Jip ay) Ur saULtt QD.LOUI UL SNOIUD)? 
~JAI8IUL PUD POZIUE ]]D JnogD puvy wi pohojdwa Quo" sad pajpry wu fo waqunu puo “‘pryson stivp fo wqunw ‘pohojdwa uyu fo sqQwuny—T ITAV], 


saoynsedo 
VATIOB JO 
4aquiny 


eee ey 

*@aSSBUUA,L, 
ss -moKUC YWWOS 
“Bul[ole,) YNOg 
**BIUBALASUUD 
hal diate uoAvIg 
“-RUOYv] AO 
weet OG, 
“BUT[OIV,) YON 
“77"y HIOK MON 
“OOINO PY MON 
sresesees KOSI MON 
**samysdue sy MON 
corso? aDRAGN 

“oor BUnUOY 
cr eeeesTOSSTY 


AOU 
STasNyoUsse _ 
** puup sey 
ets OUuln yy 
ae SOEUCH. | 
Sere uvy 
“BAO 
re BrUTS TT A 


4894, pus ‘euerstno’y ‘vuvi put 


*"STOUTT]] 
“OyuPp] 
*BETI00!) 
we PLO of 
qNd1}00UU0, ) 
*7 7" OpRIO]O,) 
* REUIOIIIR,) 
“sRsueyly 
$3 ozly 
***q BYSELV 


‘11S 


67 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


*payiodal JON p 
Tm19 PUB SEL|TPRIC YT o 


“TI6T Joy SUIN}OI TOI] poyPUT!se seaAo[d ue oovJANs pu’ puNoAZiepun Jo uoIyeSeI9eg = *N ‘AUBGTY ‘rojoodsuy eurur oyt}g ‘souor "Ay “Ay Aq paqsodal 

“Ue 6 pel [ly S MOUS "pk OUT JOU SOUT Ja0eT.T Q Y 

*S}USPloov JJBYS UL pa} esoy} Sepujouy v 00 

009 163 8+ $69 FZ €c1 sI°¢ ad £20 928 ‘OF | 626 ‘COT | 9ce'T9 | ZOOL PCG Sets to tsetse TI6T ‘THIOL, e) 
029 Elo Ci 199 38'S 68T Lb L483 O19 ‘86h ‘Sb | G61'69T | EbT ‘6S $90 ‘OIT ‘¢ SI6T ‘TB3IOL ‘o 
T z 409 1 MT [eae 0 £6 "FI 98% 99 $6E | $9% BL | “BUTTON AA 
8 as oL'9 <4 88'T (4 cae 122 Fes‘ 290'T w1L'% a | “7 *UTSUOOST AL 
0 z 90° % Gh b é £8 °% Ist L08‘T OFF $B 226 | “TOTSUTYSE Ay 
g z 69 'T ¥ 8e'T z 18°T P22 919% SHR ‘T $90'T £8 ES * Bray ay A 
0 0 90 °IT eee gts 10 22 "2 Ose Ist 16 ‘ RE SES “e**QUOUlse A 


68 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Tasie 19.— Number of men seriously and slightly injured per 1,000 employed in and about 
States (by States) during 


State. 


Number seriously injured. 
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ground.@ rebey surface. 
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all metal and miscellaneous mineral mines (except coal mines) in the United 
the calendar year 1912. 


Number slightly injured. 


: Character of accidents that must bo reported accord- 
Per Per Per ie ke 
(neers 1.000 | Onthe} 1,000 ae 1,000 ing to State law. 
Broun’) “em-_ |surface., em- “| em- 
() | ployed. ployed. ployed. 


235.29 | All fatal and serious. Laws of 1912, sec. 16. 
67.69 | ‘More than one week.’’ Laws of 1911, sec. 8. 
77.37 | “Fatal and two consecutive days.’’ Rev. Stats., 
1908 sec. 4303. ~ 
105.80 | All fatal and serious. Rev. Code, 1908, sec. 207. 
232.48 | All injuries, fatal or otherwise. Laws of 1912, sec. 17. 
215.41 | “Any and all accidents.”’ Laws of 1909, sec. 1. 
139.09 | All loss of life or serious injury. Rey. Stat., 1899, 
sec, S815, 
149.78 | All fatal or serious in mines employing five or more 
men. Rey. Code, 1907, sec. 1719. 
87.72 | All “fatal and serious.’’ Laws of 1912, sec. 4207-10, 
318.43 | Two weeks. Laws of 1912, chap. 156, 
121.77 | All i teal causing incapacity.’’ Laws of 1910, 
23.76 | All preventing duty and requiring physician. Laws 
of 1911, chap. 102, see. 1, 
76.92 | All serious or fatal. Rev. Code, 1903, sec. 143. 
15.30 | “Any accident.’’ Laws of 1911, sec. 14. 


140.06 | All “causing death or disability.’’ Laws of 1911, 
sec. 2394, par. 35. 
F q 364. 82 : 
26.8 2, § 64 33.44} Fatal or serious, at mines employing 6 or more men, 
3. i ” * . Act of April 30, 1913, effective April 1, 1914. 
I i 192 | 43.04 
.6 2. 29 | 56.31 
i B. 24 | 54.55 | Fatalor30days. Acts of 1907, sec. 1, p. 308. 
f . 6 219 | 370. 56 
17 92, 39 0 0. 00 17 | 85.00 
23 37. 52 4 18, 35 27) 32.49 
5 | 47.17 4 11.30 9 19.57 
0 0.00 0 0. 00 0 0. 00 
0 0. 00 1 3.75 1 3.04 
1 21,74 0 0.00 1| 17.24 
4 | 235. 29 1 13.7 5) 55.56 
20] 15.52 134 | 110.47 154 | 61.55 
32 43. 90 18 | 53.10 50 | 46.82 
20 76. 34 0 0. 00 20 | 64.52 
45 | 142. 86 3 13. 27 48 | 88.72 
0 0.00 2 3. 04 2 2.62 | Fatalor2days. Act of July 19, 1913. 
0 0. 00 26 25. 97 26 24. 98 
15% | 139. 08 157 | 66.98 315 | 90.52 
2 8.85 1 6, 25 3 7.77 
€09 | 105. 07 75 | 216.00 | 1,184 | 139.99 
0 0.00 6 | 65.93 6 | 33.15 
44} 41.20 56 | 38. 67 100 | 39.75 
3 11.19 0 0. 00 3 4.53 
21,418 | 194.56] 4,819 | 81.48 | 26,232 | 155. 04 
18,115 | 173.15 | 4,203 | 69.97 | 22,408 | 135. 01 
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PUBLICATIONS ON MINE ACCIDENTS AND METHODS OF MINING. 


Limited editions of the following Bureau of Mines publications are 
temporarily available for free distribution. Requests for all publi- 
cations can not be granted, and applicants should select only those 
publications that are of especial interest to them. All requests for 
publications should be addressed to the Director, Bureau of Mines, 
Washington, D. C.: 


Buttetin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls., 4 figs. . 

Butvetin 17. A primer on explosives for coal miners, by (. E. Munroe and Clarence 
Hall. 61 pp., 10 pls., 12 figs. Reprint of United States Geological Survey Bulletin 
423. 

Butietin 20. The explosibility of coal dust, by G. 8. Rice, with chapters by 
J.C. W. Frazer, Axel Larsen, Frank Haas, and Carl Scholz. 204 pp., 14 pls., 28 figs. 

Buttetin 42, The sampling and examination of mine gases and natural gas, by G. A, 
Burrell and F. M. Seibert. 1913. 116 pp., 2 pls., 23 figs. 

Buuvetin 45, Sand available for filling mine workings in the Northern Anthracite 
Coal Basin of Pennsylvania, by N. H. Darton. 1913. 33 pp., 8 pls., 5 figs. 

Butietin 46. An investigation of explosion-proof mine motors, by H. H. Clark. 
1912. 44 pp., 6 pls., 14 figs. 

Bu.tetin 48. The selection of explosives used in engineering and mining operations, 
by Clarence Hall and S. P. Howell. 1913. 50 pp., 3 pls., 7 figs. 

Butetin 50. A laboratory study of the inflammability of coal dust, by J. C. W. 
Frazer, E. J. Hoffman, and L. A. Scholl, jr. 1913. 60 pp., 95 figs. 

BuLeTIN 52. Ignition of mine gases by the filaments of incandescent electric lamps, 
by H. H. Clark and L. C. Isley. 1913. 31 pp., 6 pls., 2 figs. 

Bu etin 53. Mining and treatment of feldspar and kaolin in the southern Appa- 
Jachian region, by A. S. Watts. 1913. 170 pp., 16 pls., 12 figs. 

Buivetin 56. First serier ot coal-dust explosion tests in the experimental mine, 
by G.S. Rice, L. M. Jones, J. K. Clement, and W. L. Egy. 1913. 115 pp., 12 pls., 28 
figs. 

Butvetin 60. Hydraulic mine filling; its use in the Pennsylvania anthracite fields; 
a preliminary report, by Charles Enzian. 1913. 77 pp., 3 pls., 12 figs. 

BuLLeTIN 68. Electric switches for use in gaseous mines, by H. H. Clark and R. W. 
Crocker. 1913. 40 pp., 6 pls. 

BuLietin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 

Bu.tietin 83. The humidity of mine air, with especial reference to coal mines in 
Illinois, by R. Y. Williams. 1914, 69 pp., 7 figs. 

TrecuNicaAL Paper 4. The electrical section of the Bureau of Mines, its purpose and 
equipment, by H. H. Clark. 1911. 12 pp. 

TecHNICAL Paver 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W.C. Cope. 1912. 28 pp. 

TrecHNicaL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
ond 8. P. Howell. 1912. 19 pp. 

Tecunicat Paper 11, The use of mice and birds tor detecting carbon monoxide 
after mine fires and explosions, by G, A. Burrell, 1912. 15 pp. 

: 71 


Google 


72 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


TecunicaL Paper 13. Gas analysis as an aid in fighting mine fires, by G. A. Burrell 
and F. M. Seibert. 1912. 16 pp., 1 fig. 

TECHNICAL Paper 14, Apparatus for gas-analysis laboratories at coal mines, by 
G. A. Burrell and F. M. Siebert. 1913. 24 pp., 7 figs. 

TrcunicAL Paver 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TrcunicaL Parser 18, Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 

TECHNICAL Paper 19. The factor of safety in mine electrical installations, by II. IT. 
Clark. 1912, 14pp. 

TrecHNICAL Paver 21. The prevention of mine explosions, report and reeommenda- 
tions, by Victor Watteyne, Carl Meissner, and Arthur Desborough. 12 pp. Reprint 
of United States Geological Survey Bulletin 369. 

TrecunicaL Paper 22. Electrical symbols for mine maps, by H. H. Clark. 1912. 
11 pp., 8 figs. 

TrecunicaL Paper 24. Mine fires, a preliminary study, by G. S. Rice. 1912. 
51 pp., 1 fig. 

TecunicaL Paper 28. Ignition of mine gas by standard incandescent lamps, by 
H.H. Clark. 1912. 6 pp. 

TrecunicaL Paper 29. Training with mine-rescue breathing apparatus, by J. W. 
Paul. 1912. 16 pp. 

TECHNICAL PareR 30. Mine-accident prevention at Lake Superior iron mines, by 
D. E. Woodbridge. 1913. 38 pp., 9 figs. 

TecHNICcAL Paper 39. The inflammable gases in mine air, by G, A. Burrell and 
F.M. Seibert. 1913. 24 pp., 2 figs. 

TECHNICAL Parer 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TrecuntcaL Paper 43. The effect of inert gases on inflammable gaseous mixtures, 
by J. K. Clement. 1913. 24 pp., 1 pl., 8 figs. 

TecunicaL Paper 44. Safety electric switches for mines, by H. H. Clark. 1913. 
8 pp. 

TrecHNIcaL PaPrerR 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TecHNIcAL Paper 47. Portable electric mine lamps, by H. H.Clark. 1913. 13 pp. 

TrecHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912. with 
monthly statistics for 1912, compiled by F. W. Horton. 1913. 74 pp., 10 figs. 

TecHNICAL PapeR 52. Permissible explosives tested prior to March 1, 1913, by 
Clarence Hall. 1913. 11 pp. 

TrecHNICAL Paper 58. The action of acid mine water on the insulation of 
electrical conductors; a preliminary report, by H. H. Clark and L. C. Ilsley. 1913. 
26 pp., 1 fig. 

TrecHNICcAL Paper 59. Fires in Lake Superior Iron mines, by Edwin Higgins. 
1913. 34 pp., 2 pls. 

Tecunicat Parer 61. Metal-mine accidents in the United States during the calendar 
year 1912, compiled hy A. H. Fay, 1913. 76 pp.. 1 fig. 

TECHNICAL Paper 77. Report of the committee on resuscitation from mine gases, 
by W. B. Cannon, G. W. Crile, Joseph Erlanger, Yandell Henderson, and 8. T. 
Meltzer. 1914. 36 pp., 4 figs. 

Tecunicat Parser 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 66 pp. 

Miners’ Crrevurar 5. Electrical accidents in mines, their causes, and prevention, 
by H. H. Clark, W. D. Roberts, L. C. Ilsley, and H. F. Randolph. 1911. 10 pp., 
2 pls. 
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Mrvers’ Circutar 7, The use and misuse of explosives in coal mining, by J.J. 
Rutledge. 1914. 52 pp., 8 figs. 

Miners’ Crrcutar 8. First-aid instructions for miners, by M. W. Glasgow, W. A. 
Raudenbush, and C. O. Roberts. 1913. 66 pp., 46 figs. 

Mrivers’ Crrcutar 12. Use and care of miners’ safety lamps, by J. W. Paul. 1913. 
16 pp., 4 figs. 

Miners’ Crrcunar 13. Safety in tunneling, by D. W. Brunton and J. A. Davis. 
1913. 19 pp. 

Miners’ Crrcutar 14. Gases found in coal mines, by G. A. Burrell and F. M. 
Seibert. 1914. 23 pp. 

Mrivers’ Crrcutar 15. Rules for mine-rescue and first-aid field contests, by J. W. 
Paul. 1913. 12 pp. 

Mivers’ Crrcutar 16. Hints on coal-mine ventilation, by J. J. Rutledge. 1914. 
22 pp. 

Mrivers’ Crrcutar 17. Accidents from falls of rock or ore, by Edwin Higgins. 
1914. 15 pp.. 8 figs. 

Miners’ Crrcutar 19, The prevention of accidents from explosives in metal mining, 
by Edwin Higgins. 1914. 16 pp., 11 figs. 
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